The objective of this study is to understand how video lectures of the same length and content as the current face-to-face lectures can be designed and implemented to have a positive effect on student performance, particularly when there is a campus shutdown.
Background
In a number of South African universities protests by the students are on the increase. Often, they lead to the cancellation of academic activities such as faceto-face classes and examinations.
Methodology A quasi-experimental design was used on two video lectures to (1) compare the performance of the students who did not watch the video lectures and those who watched the video lectures, (2) compare the performance of each student who watched the video lectures on the test topics covered in the videos and the test topics not covered in the videos, and (3) determine the factors that influence the effectiveness of the video lectures.
Contribution
This study contributes to the literature by investigating the effectiveness of video lectures in improving student performance, the factors associated to the effectiveness of such lectures, and the complexity or simplicity of the two video lectures used, and by providing possible solutions to the challenges identified in relation to designing video lectures.
Findings
In terms of student performance, there is no significant advantage arising from watching the video lectures for the students who watch the video lectures, as compared to those who did not watch the video lectures. It is also found that the student performance on the topics with video lectures is significantly associated to the students' commitment, prior performance, the quality of the content, and the design of the videos.
INTRODUCTION
The disruptions by students at a number of South African universities are on the increase (Universities SA, 2017). For instance, in 2015 and 2016, students protested against increases in tuition fees (Davids & Waghid, 2016) . These student protests led to the cancellation of academic activities such as face-to-face classes and examinations. At the University of Pretoria and University of Cape Town plans including online lectures were established to recover lost time because of these protests (Tshwane University of Technology [TUT], 2016). These universities used online learning to educate their students when they were prevented from attending lectures. There is significant use of educational technologies (such as online courses, mobile-phones, videos, CDs, and online games) in advanced universities around the world as learning tools, learning support, and online learning (Cruse, 2006; Hobbs, 2006; Lundberg, Castillo-Merino, & Dahmani, 2008; Woolfitt, 2015) . Some of the universities in South Africa, including the University of Limpopo, are slowly joining the trend of using online educational technologies. Thus, the use of educational technologies creates an interest in knowing more about this subject.
The use of educational technologies, as shown in the online learning literature, is to supplement faceto-face classes, replace a face-to-face module with an online module, or facilitate student-centred learning or online courses (Twigg, 2003) . For example, Brandsteidl, Mayerhofer, Seidl and Huemer (2012) , Brown and Liedholm (2002) , Kay (2012) , and Zhang, Zhao, Zhou and Nunamaker (2004) investigate the replacement of face-to-face lectures with online learning or courses, video lectures, and other technologies. An important point is that each time online learning is investigated or implemented, videos are incorporated. Studies discussing video lectures argue that video lectures may be used to supplement the face-to-face lectures (Brecht, 2012; Jones & Fields, 2001; Phelps & Evans, 2006) . However, there is a scarcity of research concerning how to design video lectures to achieve the required outcomes at university level (Crook & Schofield, 2017) . For example, the existing studies related to designing video lectures examine the effect of the length of video lectures and video presentation formats (Crook & Schofield, 2017; Guo, Kim & Robin, 2014; Hansch et al., 2015) . Further, Woolfitt (2015) demonstrates that currently there is no example of a university level, prerecorded, longer length video lecture by a teacher.
Thus, first, the objective of this study is to understand how the video lectures of the same length and content as the face-to-face lectures can be designed and implemented to have a positive effect on student performance; suitable for use when the campuses are shut down. Hence, the video lectures for a university module that is delivered in a 90-minute period per lecture are examined in this study. The video lectures were prepared for two topics, IFRS 5 -Non-current assets held for sale, and IFRS 15 -Revenue from contracts with customers. The length of the IFRS 5 video (hereafter, Video A) was 1 hour 22 minutes, and the IFRS 15 video (hereafter, Video B) was 1 hour 29 minutes. These topics were chosen because it was the first encounter with them for the majority of the students enrolled in the sec-ond year of accounting. Both the video and face-to-face lectures introduce theory (which is, key definitions, classification and recognition of subject matter, measurement of subject matter) and illustrative examples (which include, application of theory, preparation of calculations and journal entries, presentation of accounting numbers and disclosure notes). Second, the video lectures were created using the following designs: voice over slides, document camera linked to a projector, picture-inpicture and at times the instructor was in full screen. These designs are shown in Figure 1 . The combination of these designs in one video is argued, on the one hand, to be content-heavy and to lead to richness of communication and, on the other, that it undermines the coherence or breaks continuity (Crook & Schofield, 2017) .
The objective of this study that is mentioned above has the following three sub-objectives. The first is to examine whether there is a significant difference in student performance between the students who did not watch the video lectures and those who watched the video lectures. The second is to compare the performance of each student who watched the video lectures on the test topics covered in the videos and the test topics not covered in the videos. The third, this study uses a regression to establish the relationship between a few independent variables and the performance of the students who watched the video lectures.
The issues covered in this study may not be new; however, the context is important because it involves the introduction of the use of video lectures as a potential replacement of some of the second year accounting modules at the University of Limpopo, as well as long video lectures, and there is limited research that applies a quasi-experimental research design. Firstly, long video lectures have not been examined in the existing literature nor implemented in practice (Woolfitt, 2015) , however the existing literature suggests short videos for teaching (Guo et al., 2014) . Given the context (and the protest situation where students were unable to attend face-to-face lectures) in which the long videos are used in this study and the research objective in this study, the findings of this study are deduced from the data in order to determine support (or not) for long video lectures (D. P. Johnson, 2008) . Secondly, to examine the effect of the video lectures could only be done using a quasiexperimental design with a multiple baseline because during the period of this study there was no disruption to face-to-face lectures. This meant that the video lectures were implemented and researched concurrently with the face-to-face lectures. Hence, to determine the impact of face-to-face lectures in this study, the following measure was used: if a sampled student who had watched the video lectures performed better or obtained a higher mark in the test topics covered in the video lectures to (1) a student who did not watch the video lectures, or (2) the test topics without the video lectures, then any difference would be considered to be an advantage arising from the video lectures (Leedy & Ormrod, 2014) . Thus, a quasi-experimental design determines the effect of the video lectures on students' performance. Further, this design has been argued to have a place at the introductory stage of online learning teaching methods by Rhoda, Murray, Andridge, Penell and Hade (2011) . Bliuc, Goodyear and Ellis (2007) in their study noted that a portion of the literature on educational technologies is written by teachers researching their own educational practice with their own students. Similarly, this paper seeks to test the effectiveness of a video learning approach in improving students' performance, when their teacher is teaching both by means of video lectures and face-toface lectures. Thus, this study contributes to the current literature by investigating the effectiveness of video lectures in improving student performance; and determining the factors associated with the effectiveness of such lectures. Furthermore, the study deduce between the two topics, that is, IFRS 5 -Non-current assets held for sale, and IFRS 15 -Revenue from contracts with customers, and deduced from student performance those students who watched the video lectures, the complexity or simplicity of the topics covered in the video lectures. This study also provides possible solutions to the challenges identified in designing video lectures.
The rest of the study is organised as follows: The next section discusses the literature review. This is followed by an explanation of the methods used to examine the objectives. The fourth section presents the results and the interpretation of those results. The final section concludes the study.
LITERATURE REVIEW
There is a large amount of literature relating to educational technologies and the evolution of teaching in the classroom. As early as World War II, short filmstrips were studied (Hovland, Lumsdaine & Sheffield, 1949) . By the 1960s, video was considered in schools for teaching and for teacher education (Klette, 2009) . Recent literature shows that video lectures are heavily used in the flipped classroom. Flipped classroom is where most of the work or content that was done in class is done at home (Herreid & Schiller, 2013; O'Flaherty & Phillips, 2015) . Video lectures cannot be looked at in isolation, thus cross-references are made to relevant literature for teaching methods such as online learning, slides, television, flipped classrooms and so forth. Further, in the framework of educational technologies, video lectures are a sub-category of online learning. According to Zhang et al. (2004, p. 76) , online learning is a 'technology based learning in which learning materials are delivered electronically to remote learners'. In terms of online learning, Brown and Liedholm (2002) and Zhang et al. (2004) could not indicate clearly whether online learning can replace face-to-face classroom lectures. Back to video lectures, Cardall, Krupat, and Ulrich (2008) found that students are not using video lectures as a supplement to face-to-face lectures, even though some schools may supply the technology. Based on the former, in this study, the two second year accounting modules are not replaced with online learning, rather the learning materials for these topics are also prepared in video formats. This means that the second year accounting module retains the basic structure of face-to-face lectures, and the video lectures are used as an additional out-of-class activity (Twigg, 2003) . The important benefits of video lectures are that students watch them at their own pace; classroom time can be used more effectively; and the use of technology is flexible and appropriate for 21st century learning (Brecht, 2012; Fulton, 2012) . However, Koumi (2014) has argued that video lectures will fail to achieve their potential if they are designed badly. Researchers such as Laaser and Toloza (2017) argue that the role of educational videos at university level is changing. So, this section highlights mainly the earlier literature about videos in teaching, the recent use of videos in education, how the current study uses video lectures, and the advantages and disadvantages of video lectures. The following sections also consider some of the studies about the effect of online learning, which include videos on student performance, hypothesis development and control variables.
RESEARCH SUB-OBJECTIVES ONE AND TWO
In regard to the above-mentioned sub-objectives of comparing (1) the performance of the students who did not watch the video lectures and those who watched the video lectures and (2) the performance of each student who watched the video lectures on the test topics covered in the videos and the test topics not covered in the videos, a number of research studies compare the effect of video lectures to face-to-face lectures on student performance. S. D. Johnson, Aragon, Shaik, and Palma-Rivas (2000) examine the differences in the final course grades of students enrolled in online versus face-to-face learning environments. These authors found that the course grades for both the online and face-to-face classes were to a large extent equally distributed. Lundberg et al. (2008) summarise some of the existing empirical knowledge regarding the pros and cons of online teaching in higher education. They suggest that if, all else being equal, students who attend online courses perform better compared to face-to-face students, then there is an argument for substituting face-to-face teaching with online teaching techniques for campus students. However, they conclude that the existing literature does not support the hypothesis that online students should perform better compared to faceto-face students (Lundberg et al., 2008) . The important point about this study is not to compare the online course or teaching with face-to-face lectures, but rather to compare the video lectures with face-to-face lectures. Hattie (2009) reviews six studies which examine audio and visual methods of teaching. Hattie (2009) found that the effect of audio and visual teaching practices on student achievement is low. Based on the above studies, the current study hopes to find different results in answering research objectives one and two, regarding the effect of the video lectures on student performance.
RESEARCH SUB-OBJECTIVE TH REE
Regarding to sub-objective number three, some of determining the factors that influence the effectiveness of the video lectures, the existing literature argues that various issues need to be considered in order for the video lectures to succeed. A number of these are students' attitudes towards video lectures, resources, learner support and so forth (Makarem, 2015; Tang & Chaw, 2013) . However in this study, the focus is on the primary components for designing video lectures, namely, the quality of the content and video, the organisation or design of the video, and the instructor in the video. These primary components are described as follows:
• The quality of the content and video refers to the communication of objectives of the module, general information, relevance and comparability of the video lecture, language used in the video, picture quality, and student satisfaction with the quality. • The organisation or design of the video examines the video lectures' layout, length, attractiveness and appropriateness, and student satisfaction with the organisation. • The instructor is the individual who presents the subject matter or content in the video (McCombs & Dobrovolny, 1980) . Thus, students have to evaluate the instructor's communication skills, audibility, preparedness, and instructor's evaluation of student performance and provision of feedback.
In support of the above primary components, Cruse (2006) argues that selecting video content is an essential component of integrating educational videos into the classroom. Thus, video lectures may have their advantages, however, effective pedagogy is required (Bell & Bull, 2010; Brecht, 2012) . Earlier, Schacter's (1999) study reviewed five other educational technology papers. In his review, he noted that learning technologies such as video lectures are less effective and can be ineffective when the learning objectives are unclear, the environment is not conducive for learning, or capacity is lacking. Further, Ginns and Ellis (2007) applied a student-centred approach to evaluate the quality of blended learning. These researchers found that online teaching, resources, workload and student interaction are associated with the quality of students' approaches to study and learning outcomes. Thus, this study assesses the views of second year accounting students in respect of the two video lectures (i.e., Video A and Video B) in order to answer this study's objective. Further, Nikopoulou-Smyrni and Nikopoulos (2010) argue that student performance (or assessment marks) is the objective way to measure whether a video lecture had an impact on students or not. Thus, the performance of the students who watched the video lectures is used as a dependent variable in the following six hypotheses relating to the design of the video lectures. The student performance variable is similar to the variable used by Brown and Liedholm (2002) to determine whether online learning can replace faceto-face classes.
In addition to the primary components for designing video lectures in this study, the usefulness of video lectures and the assessment of the topics covered in the video lectures are considered incidental to the primary components. This means that the usefulness of video lectures and the assessments were not going to prevent the creation of video lectures. Further, the resources to access the video lectures and learner support are also regarded not to be central in creating video lectures. The above three incidental components are described as follows:
• The usefulness of the video lectures refers to the video lectures' understandability, relevance to students' learning needs, assisting a student in interactions with others, whether they are supporting face-to-face learning, and student satisfaction with the usefulness of the video lectures. • The resources and learner support refers to accessibility, technical and tutor support. • Benham (2010) argues that an assessment is the determination of students' capabilities in a subject. Thus, test 2 (i.e., formative assessment) and the final semester examination (i.e., summative assessment) are used in this study. The assessment consisted of the ability to remember, its relation to the content in the video lectures and student satisfaction with the assessment of the topics in the video lectures.
HYPOTHESES
Good video quality and sound or clear learning objectives may influence a student to understand the content of the video lectures, which may result in the student performing better in the parts of the test or examination relating to the topic in the video.
H1: The performance of the students who watched the video lectures will be positively associated with the quality of the video and content lectures.
If the student perceived the video lectures to be useful or the video lectures responded to the student's learning needs or the student watched them timeously, this may result in the student performing better in parts in the test or examination relating to the topic in the video.
H2: The performance of the students who watched the video lectures will be positively associated with the usefulness of the video lectures.
Good video layout or appropriate length of the video lectures may influence a student to understand the content of the video lectures, which may result in the student performing better in parts of the test or examination relating to the topic in the video.
H3: The performance of the students who watched the video lectures will be positively associated with the organisation and design of the video lectures.
If the instructor in the video communicates effectively or seems well prepared in the video lectures, he or she may influence a student to understand the content of the video lectures, which may result in the student performing better in the parts of the test or examination relating to the topic in the video.
H4: The performance of the students who watched the video lectures will be positively associated with the instructor in the video lectures.
If the resources to access the video lectures and learner support are available may influence a student to watch the video lectures, which may result in the student understanding the content of the video lectures which in turn may influence a student to perform better in the parts of the test or examination relating to the topic in the video.
H5: The performance of the students who watched the video lectures will be positively associated with learner support and resources.
If the students perceive the items in the assessment are related to the parts in the video lecture, this may result in the student performing better in the parts of the test or examination relating to the topic in the video.
H6: The performance of the students who watched the video lectures will be positively associated with the parts of the assessment relating to the video lectures.
Control variables
Even though online learning is slowly been introduced in South African universities, the main delivery mode of teaching in these universities is face-to-face lectures. Thus, the literature on traditional factors that are influencing students' performance is important in this study. For instance, the following studies highlight some of the positive and negative factors that are used in this study as independent variables when examining the third research objective. Principe (2005) found that internal classroom factors such as small class size and timetable had an influence on students' academic performance. However, the researcher found that the use of textbooks and technology did not influence students' academic performance (Principe, 2005) . In another study, Jama, Mapesela, and Beylefeld (2008) argue that academic and social factors lead to poor academic performance, in addition to the popular belief that 'students do not study'. This view is in contrast to Ward, Wilson, and Ward (1994) , who found that the failure of students is due to lack of studying and speed of coverage of the material.
In addition, Steenkamp, Baard, and Frick (2009) compare students' perceptions with lecturers' perceptions of factors that influence their success. These researchers highlighted the students' following challenges: no background in accounting, limited English schooling, low class attendance, lack of adequate preparation at school level and poor preparation for tests and examinations. Last but not least, Sibanda, Iwu, and Benedict's (2015) study found that the top four factors associated with student success are regular studying; regular attendance of lectures; hard work, commitment and dedication; and self-motivation to be successful in the future. On the other hand, they listed the following as the top four factors associated with student failure: noisy lecture environment; not finishing or doing assignments; insufficient effort when studying; and lack of communication between student and lecturer. The relevance of the above contrasting literature to the current study is that some of its findings are used as independent variables when examining the third research objective, and are used to support the findings of this study. Further hypotheses are developed in accordance with the literature mentioned above, to determine the factors associated with the effectiveness of video lectures. More importantly, this study controls for the following variables which are mentioned in prior literature and to minimise alternative explanations:
• The prior performance of a student who watched the video lectures may influence the student to perform better in parts in the test or examination relating to the topic in the video (Gist, Goedde, & Ward, 1996) . Prior performance in this study is assumed to predict the student's level of performance or whether a student is a weak or strong student. • The positive attitude of a student towards the accounting course may influence a student to watch the video lectures, which may result in the student understanding the content of the video lectures which in turn may influence the student to perform better in those parts of the test or examination relating to the topic in the video (Makarem, 2015) . A student's attitude towards the module at times reflects the student's satisfaction or dissatisfaction with the lecturer. • A student's commitment may influence a student to watch the video lectures, which may result in the student understanding the content of the video lectures which in turn may influence the student to perform better in those parts of the test or examination relating to the topic in the video. Student commitment in this study predicts whether a student is hard-working or an active student, that is, a student who uses textbooks, attempts required homework questions and/or participates in tutorial classes (Sibanda et al., 2015) . • The age of a student who watched the video lectures may influence the student to perform better in the parts of the test or examination relating to the topic in the video (Müller, Prinsloo, & Du Plessis, 2007) . Age is a characteristic of the student, which might mean that the younger or older a student is, he or she is more likely to benefit from the video lectures in terms of obtaining higher marks in topics covered by video lectures. • The gender of a student who watched the video lectures may influence the student to perform better in the parts of the test or examination relating to the topic in the video (De Lange, Waldmann, & Wyatt, 1997). Gender is a characteristic of the student, which might mean that the male or female student is more likely to obtain higher marks in topics with video lectures. • This study considers the fact that if a student is repeating this course it may influence the student to watch the video lectures, because the video lectures would allow the students to pause or rewind the videos and at the same time they would learn at their own pace (Brecht, 2012; Müller et al., 2007) . Thus, the video lectures may result in the repeating student to understand the content of the video lectures better which in turn may influence the student to perform better in those parts of the test or examination relating to the topic in the video. • This study considers the type of high school a student matriculated from as a factor because it may influence the student to watch or not to watch the video lectures (Steenkamp et al., 2009 ). For example, some schools use IT facilities as part of formal education, and others don't. If a student has attended a rural high school which does not use IT, this might mean that the student may be interested to watch the video lectures. This may result in the student understanding the content of the video lectures which in turn may influence the student to perform better in those parts of the test or examination relating to the topic in the video.
In addition to the variables representing the components for designing video lectures or hypotheses, the above control variables are included as independent variables in the multiple regression to satisfy the third research objective. These control variables are for prior performance, student's attitude towards the module, student's commitment, student's age, student's gender, student's repeating status, and the type of a high school a student matriculated on. Thus, the relationship between the student performance and the control variables may also explain the effectiveness or ineffectiveness of the video lectures.
METHODOLOGY POPULATION AND SAMPLE
The participants in this study are second-year accounting students, and at the beginning of the semester 357 students were enrolled in second year accounting. However, a total of 55 students were excluded in this study because their final examination marks were missing. The final sample is 302 students, and these students are grouped into various groups depending on whether they watched the videos (or not) and when they watched the videos. (See, Figure 2 ). Figure 2 indicates that there are 205 students who watched the videos early, 18 students who watched the videos late, and 79 students who did not watch the videos, after Experiment 1 and 2. The students who watched the video lectures are a treatment group.
RESEARCH DESIGN AND DATA COLLECTION
This study uses a quasi-experimental design with a multiple baseline. Harris et al. (2006) argue that a quasi-experimental design is used to evaluate the treatment or intervention that is not using randomisation. The justification for not using randomised sampling in this study is that it would have been unfair to the rest of the students to be prevented from benefitting from using the video lectures. In addition, the researcher would have been accused of favouritism or unethical treatment (Harris et al., 2006) . Further, a multiple baseline design refers to a single treatment which starts at different times (Rhoda et al., 2011) . For example, concerned students would have watched the video lectures at different times outside the classroom lecture. Thus, it is essential to have a pre-treatment survey (i.e., first survey) in order to understand the baseline for students' performance. In Figure 2 , the pretreatment survey is on the 31 January. Leedy and Ormrod (2014) argue that if there is a significant difference between the treatment group and control group (i.e., student performance between the students who did not watch the video lectures and those who watched the video lectures), after the treatment has been introduced, it might be reasonable to conclude that the difference is associated with the treatment rather than other explanations; given that this study controls for other variables such as student commitment, age and so forth, its internal validity is enhanced. However, it should be borne in mind that some researchers such as Campbell and Stanley (1963) and Cook, Campbell, and Shadish (2002) , and Harris et al. (2006) outlined a number of threats to internal validity of an experimental design, such as history, maturation, selection bias, instrumentation and testing.
The two video lectures were recorded at another South African university's lecture hall, ahead of the face-to-face lectures. The instructor used the same teaching materials that he was going to use in the face-to-face lecture. Both video lectures and face-to-face lectures consisted of theory and one or two illustrative examples for each of the concerned topics. Moreover, all the lectures were taught by the same instructor using the same material. In this course, students are expected to attend face-to-face lectures, weekly tutorials, write homework questions and read the prescribed textbooks. Hence, the failure by a student to undertake the above is controlled for under student's commitment or attitude towards the course. After editing, the video lectures were loaded on Blackboard and made available to students between three to four weeks before test 2 was written. Hence, in the four weeks before test 2 the students were told to watch the online video lectures, and those who watched them in this period are considered to have watched them early. Further, other students who watched the online video lectures after test 2 (or second survey) up to the stage when the final semester examination was written, are considered to have watched them late.
In order to examine the effect of the video lectures on student performance this study uses questionnaires and students' marks. First, questionnaires were used to collect data at three stages, relating to students' demographics, watching the videos and so forth (See, Appendices A, B, C and D): during the first face-to-face lecture of the semester (i.e., first survey), during test 2 (i.e., second survey), and after the semester examination were written and results were issued (i.e., third survey) (See, Figure 2 ). In test 2 (i.e., Experiment 1), the treatment group is compared to the control group (the students who did not watch the videos), and in the semester examination (i.e., Experiment 2), there are two treatment groups (the students who watched the videos early, and those who watched the videos late) that are compared to the control group (the students who did not watch the videos). The justification for conducting two experiments is that tracking the different groups over time makes it possible to determine whether the treatment (or video lecture/s) is effective or not (Harris et al., 2006; Leedy & Ormrod, 2014) . Second, the students' performance was obtained from the students' answer books for test 2 and the marks obtained for the final semester examination. Thus, the student performance (or mark) is the percentage of the total marks a student acquired for correct answers to questions on topics covered by the video lectures on test 2 (See, Appendix C) or the final semester examinations (See, Appendix D). The questionnaires and students' marks used made it possible to link the components of the video lectures and the hypotheses. The questionnaire consisted of 39 items to evaluate the video lectures and was grouped into six elements: 10 items for the quality of the content and video lectures, 10 items for the usefulness of the video lectures, 5 items for the organisation of the video lectures, 5 items for the instructor in the video lectures, 5 items for the resources and learner support, and 4 items for the assessment of the topics in the video lectures. This questionnaire is a combination of the items that are used or provided by El Khoury and Mattar (2012), Makarem (2015) , New River Community and Technical College (n.d.), Wright (2003) and some by the researcher. The data from the questionnaires was captured on Excel by a research assistant (who possessed a postgraduate qualification) and the researcher reviewed the data for accuracy. This test is similar to the one used by Loliwe (2016) to minimise errors. The questionnaires collected mainly information regarding students' demographics, self-reporting and the six components of designing video lectures (or the six hypotheses, that is, H1 to H6) (See, Appendices A and B). In addition, the data collected in the third survey was triangulated or compared to the self-reported information by the students in the second survey, in order to improve the accuracy and validity of collected data.
ANALYSIS
The data analysis methods used in this study are descriptive statistics, one-way ANOVA, paired t-test, multiple regression, Cronbach's alpha, r-square and correlations. Hence, in regard to the first and second research objectives, the one-way ANOVA and paired t-test are used to (1) compare the performance of the students who did not watch the video lectures and those who watched the video lectures and (2) to compare the performance of each student who watched the video lectures on the test topics covered in the videos and the test topics not covered in the videos. In addition, (3) the multivariate regression is used to determine the variables that are likely to be associated with the effectiveness or ineffectiveness of the video lectures. The dependent variable of student performance is represented by the marks a student has obtained from assessments on the topics that have videos.
The following were used as independent variables: Age is based on the student age at the beginning of the year; male gender and female gender are represented by two separate dummy variables; type of high school attended represents the classification of the high school a student attended at matric level whether it is a rural, township, former model-c, boarding or private school; repeating student is represented by a dummy variable; attitude towards the course is measured using a Likert scale of 1 to 5; prior performance for test 2 is measured by test 1 marks (prior performance for final semester examination is measured by test 1 and test 2 marks); and commitment of the student is calculated by allocating equal weights for (i) attending the related face-to-face lecture, (ii) completing all this study's questionnaires, (iii) indicating which degree a student is enrolled for and (iv) stating a career in line with the degree enrolled for. Further, the following six variables are described under the literature review section, and the principal component analysis (PCA) was used to calculate the predicted combined mean of the quality of the video (H1), the usefulness of the video (H2), the organisation or design of the video (H3), the instructor on the video (H4), learner support (H5), and the level of assessments (H6). The values were obtained from a questionnaire completed by the students responding to a 5-point Likert scale. Lastly, the validity and accuracy of the findings of this study are corroborated among various data sets (Patton, 2002) , which are discussed below.
FINDINGS

RELIABILITY AND VALIDITY OF TH E ANALYSIS
Cronbach's alpha was used in this study to assess the internal consistency of the variables that used the Likert scale in the questionnaire. Using STATA 12.1, alpha is estimated to be 0.87, which is high. This reflects a high level of internal consistency of the selected questions in the questionnaire.
First, the one-way ANOVA has a number of assumptions: the dependent variable must be continuous, the variance of the population must be homogeneous, two or more independent variables must be used, there should be no significant outliers, the observations in each group or between the groups must be independent, and the dependent variable must approximate a normal distribution for each category of the independent variable. In Experiment 1, the normal distributions of the student performances of most of the groups of students are not normal distributions, except for the performance of those who did not watch Video A (see Figure 3 .2). In Experiment 2, the variances are unequal (see Table 1 ) and the normal distribution of the student performances of most of the groups of students are not normally distributed, except for the performance of those who did not watch Video B (see Figure 4 .2). Second, the paired t test has four assumptions. These are: the dependent variable must be continuous, two or more independent variables must be used, there should be no significant outliers, and the distribution of the variables in the two groups that are being compared must approximate a normal distribution. In Experiment 1 and 2, the last assumption of normal distribution of the groups was violated (see Figures 5.1 to 10.2) . Third, the multiple regression has a number of assumptions, and the testing of these assumptions revealed that two assumptions are violated, namely the following: variances are unequal; however when the predicted values are regress the overall probability is greater than 0.05 (P>0.05), for both experiments. These violations were investigated using a scatter diagram in Figures 11 and 12 , and a Breusch Pagan test in Tables 2  and 3 . One independent variable was omitted because of collinearity. Based on the above violations, the results of this study are not affected negatively. Thus, they are valid and reliable (Leedy & Ormrod, 2014) .
The correlations between student performance for Experiment 1 and various independent variables are presented in Table 4 . There are six variables that had significant correlations with student performance for test 2, namely, instructor on the video, learner support, assessment, both genders, repeating student, and attitude towards the course.
The correlations between student performance for Experiment 2 and various independent variables are presented in Table 5 . There are five variables that had significant correlations with student performance in the final semester examination, namely, quality of the video, usefulness of the video, organisation or design of the video, age, and repeating student.
The most prevalent and significant correlations between various independent variables for Experiment 1 and 2 are quality of the video, usefulness of the video, organisation or design of the video, instructor on the video, age, type of high school attended, and prior and other performance. Because of these many correlations, the r-squares for the independent variables under examination in this study are weak. For instance, they explain 45.9% for Experiment 1 and 36.6% for Experiment 2 of the differences in students' performance. Further, on the results for objective two below, the female gender variable was omitted on the regressions because it had a collinearity effect.
FIRST SURVEY
In this survey, the researcher asked students basic questions, which include key concepts and definitions, in order to determine students' knowledge level (Leppink, Pass, Van der Vleuten, Van Gog, & Van Merriënboer, 2013) ,because, at this date, the intervention (i.e., distribution of video lectures), face-to-face lectures and self-studying by the students had not yet occurred. The students demonstrated limited understanding of the two topics, based on their performance on the first survey. First, in relation to IFRS 5 -Non-current assets held for sale students scored marks in two questions: one was a true or false question and the other was a simple awareness question relating to the topic which they had studied in previous years (i.e., presentation of the statement of financial position). Second, in relation to IFRS 15 -Revenue from contracts with customers students used their general knowledge to answer the questions that relate to the definitions of a customer and a contract, and the five steps of revenue recognition and measurement. Lastly, most of the technical concept-related questions were not attempted or were answered incorrectly. Hence, it could be concluded that all the groups were similar before the experiment was conducted.
Questionnaire
The mean of the elements of the video lectures in accordance with the students who watched video lectures early is calculated to be 3.4702 and 3.4706, for Experiment 1 and 2, respectively. Thus, first, the students' perception of the quality of the content and video lectures seems to suggest that it is satisfactory (m = 3.6512/3.6538). Second, the students' perception of the usefulness of the video lectures seem to suggest that the video lectures are not useful (m = 3.4211/3.4212) . Third, the students' perception of the organisation and design of the video lectures seems to suggest that it is satisfactory (m = 3.5330/3.5297). Fourth, the students' perception of the instructor in the video lectures seems to suggest that he is satisfactory (m = 3.6240/3.62640). Fifth, the students' perception of the resources and learner support seem to suggest that they are dissatisfactory (m = 3.0000/3.0000). Lastly, the students' perception of the assessments seems to suggest that they are unsatisfactory (m = 3.3517/3.3495) . At close examination, the following statements loaded low on the primary three components or hypothesis according to the questionnaires:
• The video lectures are comparable in rigour, depth and breadth to traditional and normal class lectures. • The course promotes active learning through learner interaction with class peers and/or instructor. • The video incorporated current issues into discussions.
• The material in the online video is organised in such a manner that learners can discern relationships between parts of the course. • The length of the online videos is appropriate for the course content.
Further, the following statements loaded low on the secondary components or hypothesis according to the questionnaires:
• I watched the online video before the normal class, and it helped me to learn during the face-toface class lecture. • I interacted, shared or watched the video/s with other learners.
• The videos responded to my learning needs. • I generally had enough time to watch and understand the things I had to learn in the online videos. • The resources (i.e., lab, computer, airtime, network or phone) to access the online video are satisfactory. • The online video is very accessible.
• Information for obtaining technical assistance is provided.
• Tutors were available to provide support during the online learning.
• Overall, I am satisfied with the test in relation to the parts that are on the online video/s.
EXPERIMENT 1 (SECOND SURVEY)
The 302 students were grouped into two groups, which were the students who watched the videos early, and those who did not watch the videos early. For example for Video A (a) students who did not watch the video lectures early and students who watched only Video B early were grouped in one group (n = 205). Another group consisted of (b) students who watched only Video A early and those who watched both Videos A and B early (n = 97). Thereafter, the one-way ANOVA was used to determine whether there was a statistically significant difference in student performance between the two groups.
One-way ANOVA
The results in relation to these videos, the p-values (i.e., p = 0.8304 for Video A, and p = 0.7513 for Video B) and the group means are not significantly different at the significance level of 0.05 (see Tables 6 and 7). Thus, there was no significant difference in student performance between the students who watched Video A and B early, and those students who did not watch these videos early.
Paired T-test
For the students who watched (1) Video A (n = 82), or (2) Video B (n = 34), or (3) both video lectures (n = 89), their performance on topics with videos was compared to their own performance on topics not covered by videos. The mean and p-value for the three groups of students who watched the video lectures show that their performance on topics without video lectures was statistically significantly higher than their performance on material covered by the videos on test 2 (see Tables 8, 9 and 10).
Regression (or hypothesis) results for test 2
Table 11 reflects that the usefulness of the videos, the student's age, commitment and prior performance were the four variables that were statistically significant at the 0.05 level (p = 0.029, p = 0.039, p = 0.004 and p = 0.042). The usefulness of the videos, students' commitment and prior performance had positive signs, while the student age had a negative sign. The data did not support H1, H3, H4, H5, and H6.
EXPERIMENT 2 (THIRD SURVEY)
As an extension to Experiment 1 with one more group, that experiment was replicated by comparing three groups of students who sat for the final semester examination. These were the students who watched the videos early (n = 205), those who watched the videos late (n = 18), and those who did not watch the videos (n = 79). For example, for Video A these groups consisted of (a) students who watched only Video A early and those who watched both Videos A and B early, (b) students who watched only Video A late and those who watched both Videos A and B late, and (c) students who did not watch the video lectures and those who watched only Video A. The students who watched the video lectures early are important in this study because they had the intervention and they are regarded as a treatment group until the end of the study (Rhoda et al., 2011) . The fact that they watched the video lectures cannot be reversed.
One-way ANOVA
The results in relation to these video lectures, the p-values (i.e., p = 0.3790 for Video A, and p = 0.5639 for Video B) and the group means are not significantly different at the significance level of 0.05 (see Tables 12 and 13 ). Thus, there was no significant difference in student performance between those students who watched Video A and B early, those students who watched Video A and B late, and those students who did not watch these videos.
Paired T-test
For the students who watched (1) Video A (n = 89), or (2) Video B (n = 73), or (3) both video lectures (n = 107), their performance on topics with videos was compared to their own performance on topics not covered by videos. The results in relation to Video A, the p-value and the group mean, show that students' performance on topics without video lectures was statistically significantly higher than their performance on material covered by the videos for the final semester examination. However, the mean and p-value for the students who watched Video B only, and those who watched both videos show that their performance in topics covered by the videos was statistically significantly higher than their performance in material without video lectures (see Tables 14, 15 and 16) . These results applied to both the students who watched the videos early and late. Table 17 reflects that the students' commitment and prior performance were the two variables that were statistically significant at the 0.05 level (p = 0.001, and p = 0.025), and both variables had positive signs. The data did not support H1, H2, H3, H4, H5, and H6.
Regression (or hypothesis) results for the final semester examination
DISCUSSION
The research objective number one, that compares the performance of the students who did not watch the video lectures and those who watched the video lectures, was examined using the one-way ANOVA. Thus, the one-way ANOVA was used to compare the student performance of those students who watched the video lectures early, those who watched them late and those who did not watch the video lectures at all. The finding indicates that the students who watched the video lectures were not helped by the video lectures to understand their content better. These findings support Cruse (2006) and Bell and Bull's (2010) findings that video lectures' content and pedagogy do not influence the performance of the students who watched the video lectures significantly.
Furthermore, the group mean on this test indicates that the students who watched Video A late for the final semester examination performed better than the other groups. Those who watched Video B early in preparation for the final semester examination performed better than the other groups. Thus, these results show that when the students watched the two video lectures early, they found Video B easier to remember than Video A. These results may be due to the fact that, in relation to Video B, some parts of the test and examination needed the students to have a good memory, the language used to be appropriate for the students or the layout of the video to be such to facilitate learning.
Research objective number two, that compares the performance of each student who watched the video lectures on the test topics covered in the videos and the test topics not covered in the videos, was investigated using a paired t-test. The paired t-test was used on the students who watched the video lectures to determine whether the students' performance on the topics covered in the videos was the same as their performance in topics without the videos. Strange results were found for students who watched Video A. Some students' performance on topics with video lectures was significantly lower than their performance on topics without video lectures. This finding is worse than the results found by S. D. Johnson et al. (2000) and Lundberg et al. (2008) . Hence, in this study, the stu-dents' performance is not positively affected by Video A. The performance of the students who watched Video B, and those who watched both Video A and B started negatively; while in the final semester examination it was positive when compared to their performance on topics without video lectures. First, in Experiment 1, the finding relating to Video B supports Steenkamp et al. (2009) and Sibanda et al.'s (2015) findings, namely, that the lack of adequate preparation influences students' performance. Second, in contrast to prior studies by S. D. Johnson et al. (2000) and Lundberg et al. (2008) , when students who watched the video lectures were used as their control sample, this study finds that the video lecture may have improved students' performance in respect of Video B. These results seem to indicate that the usefulness or effectiveness of the video lectures is linked to the subject matter and the character of the student. For example, it seems few students spend sufficient time to understand or finish watching the video lectures. Maybe, the video lectures were uninteresting and dull, or their length was too long. Hence, for a student to perform better on the selected topics he/she could have been required to put in extra effort. Thus, these results could be explained by the student's attitude towards the course, prior performance, type of high school attended, age, repeating status or commitment.
Further, this test confirms the finding above in relation to research objective number one that the students seem to find Video B easier to remember than Video A. These results may be due to the fact that, in relation to Video B, some parts of the test and examination needed the students to have a good memory, the language used to be appropriate for the students or the layout of the video be such to facilitate learning.
In relation to the research objective number three, this objective was investigated using a multiple regression. Its findings are discussed as follows: H1: It seems the student performance of the students who watched the video lectures was not significantly associated with the quality of the video lectures because the students perceived the following as satisfactory: the communication of objectives of the module, general information, language used in the video, picture quality, and student satisfaction with the quality. However, the limitations of the quality of the content of the video lectures were their relevance and comparability. In fact, the students did not rank the rigour, depth and breadth of the video lecture higher than the face-to-face classes. Also, they did not see how video lectures incorporate current issues. In addition, they felt the video lectures were passive learning. The video lectures did not encourage them to interact, share or engage with other students. H2: The regression results show that students' performance is significantly associated with the usefulness of video lectures during test 2 (i.e., Experiment 1). This means that the video lectures failed to promote student engagement because the following statements loaded low on usefulness of the videos: "I watched the online video before the normal class; the videos responded to my learning needs; I interacted, shared or watched the video/s with other students; and I generally had enough time to watch and understand the things I had to learn on the videos." In support of this finding, Cruse (2006) argued that video lectures must be designed to make it an easy and quick process to locate, segment and arrange information in accordance with the exact needs of a particular topic. In this study, the length and design of the video lectures seem to be associated with the ineffectiveness of the video lectures or made it hard for students to process and understand the video lectures. Thus, the primary components which seem to have influenced the usefulness of video lectures are: (1) the quality of content and video lectures, and (2) the organisation or design of the videos. However, the students were satisfied with the understandability of the video lectures.
H3: It seems the student performance of the students who watched the video lectures was not significant associated with the organisation of the video lectures. Because, the students perceived the following as satisfactory: the video lectures' attractiveness and appropriateness. However, the limitations of the organisation of the video lectures were their layout and length. In fact, the students indicated that the material in the online video is not organised in such a manner that assisted them to discern relationships between parts of the course. In addition, the students indicated that the video lectures are too long, hence this issue might have discouraged them from completing watching or replaying them.
H4: It seems the student performance of the students who watched the video lectures was not significantly associated with the instructor in the video lectures because the students perceived the following as satisfactory: the instructor's communication skills, audibility, preparedness, and instructor's evaluation of student performance and provision of feedback.
H5: It seems the student performance of the students who watched the video lectures was not significantly associated with the availability of resources and learner support. However, the students ranked the video lectures' accessibility, technical and tutor support very low.
H6: It seems the student performance of the students who watched the video lectures was not significantly associated with the assessment of the video lectures' content because, the students perceived the following as satisfactory: the assessment examined students' ability to remember, and its relation to the content in the video lectures. However, the students ranked their satisfaction with the assessment on the topics covered in the video lectures as low.
In addition, the significant findings relating to the control variables are discussed below. First, the regression results indicate that a student's performance is significantly associated with the prior performance of the student. This means, in support of the prior performance control variable, that if a student struggled in test 1 and test 2, he or she will not perform better in the final semester examination, and the opposite is also true if a student passed previous tests. This finding is supported by Gist et al.'s (1996) finding that prior academic performance appears to have a greater relationship with current or future academic performance. Second, this test also shows that students' performance is significantly associated with students' commitment, which is represented by students' (i) attendance of the face-to-face lectures, (ii) voluntary participation in class activities, and (iii) career path that is consistent with a degree a student is enrolled for. This finding is in line with the finding of Sibanda et al. (2015) and the students' commitment variable. Third, in terms of the multiple regression, the students' age variable was a significant variable during test 2, but in the final semester examination, the students' age was immaterial. In support of the finding during test 2, Costley, Hughes and Lange (2017) argued that younger and older students engage with video lectures differently. However, this study's finding suggests that over time, the students' age, for the student who watched the video lectures, does not influence their performance. Fourth, it is possible that there are other variables that may have contributed to these findings, which this study does not control for. However, if everything is kept constant, variables related to the environmental, technological and social factors may not have significantly influenced the performance of the students who watched (or did not watch) the video lectures (Jama et al. 2010; Schacter, 1999) , because, all the students who were enrolled for the concerned course were exposed to similar external factors.
CONCLUSION
The conclusion of this study is that the video lectures did not provide an advantage in terms of improving students' performance when (1) comparing the performance of the students who did not watch the video lectures and those who watched the video lectures. In addition, the results of this study show that there was no advantage in both Experiment 1 and 2 for students who watched Video A only, when (2) comparing their performance on the topics covered in the video lecture with topics not covered by this video lecture, whether they watched it early (i.e., the period before test 2) or late (i.e., the period after test 2 up to the final semester examination). Hence, this makes these results similar to those mentioned under the literature review section of this study (S. D. Johnson et al., 2000; Lundberg et al., 2008) . Thus, Video A was ineffective in influencing students' performance. However, in Experiment 2, the advantage arising from the video lectures is found in the student performance of those who watched Video B only or both videos, when (2) comparing their performance on the topics covered in the video lectures with topics not covered in the video lectures, in both those who watched these videos early or late. Video B partly failed to engage students and achieve deep learning in the concerned university. This is shown by contrasting results between Experiment 1 and Experiment 2, and the effect of this video on student performance was low (Hattie, 2009 ).
Further, this study found that the insignificant performance of the students who watched the video lectures is associated with the students' commitment, prior performance, the quality of the content, and the design of the video lectures. This means that the above findings are based, first, on the nature of a student -whether a student is a strong vis-à-vis weak, active, hardworking and committed student, who studies his/her textbooks, attends classes and tutorials; and second, on the design of video lectures -the poor quality and the bad design of the videos influenced their perceived usefulness to the students (Koumi, 2014) . In concluding, the video lectures of the same length and content as the face-to-face lectures may not be used as the replacement for the face-to-face lectures when the campuses are shutdown. There are no grounds to do so if the video lectures' quality and design is poor, and the students who will be using the video lectures are weak in terms of their prior performance and they are not active students.
While video lectures may not have significant advantage over face-to-face lectures, the existing literature (Brecht, 2012; Fulton, 2012) and the students considered in this study suggest that video lectures have these benefits: they provide clarity, help in improving knowledge or understanding, are used for revising, and are important because students can watch them at anytime, anywhere and at their own pace. However, in line with the above results, future studies when designing video lectures for universities similar to the University of Limpopo, should consider:
• Examining the effectiveness of the video lectures with shorter length (i.e., 10 minutes or less).
For instance, it seemed that the organisation or design of the videos might have made it hard for students to store what was presented to them in their long-term memory. This view is supported by Guo et al.'s (2014) finding that the student engagement time for videos 40 minutes long is approximately 20%. • Incorporating current issues into discussions in the video lectures, including interactive elements or using games (Hamari et al., 2016) in order to promote student engagement. • Making the videos available ahead of the normal face-to-face lecture in order to give students more time to watch, replay, analyse and understand the content in the videos. • Creating videos that respond to students learning needs such as writing questions, quizzes, spot tests, used for practising by the students, videos with animations and music (Weil, De Silva, & Ward, 2014) . • Planning the content, creation of the videos, organising the venue and equipment required to produce the video in advance (Makarem, 2015) . • Creating a space for students to interact, share or watch the videos in groups, with friends or instructor (Khine & Lourdusamy, 2003) . Further, Prinsloo and Van Rooyen (2007) argued that online learning is essential and that it needs to be supported with online teaching.
The limitation of this study is that the samples were not randomly selected. Nevertheless, some of the independent variables such as attitude towards the module, students' commitment, and prior performance controlled for the self-selection effect. Another limitation is that this study was conducted at the University of Limpopo; thus, care must be taken in generalising the results to other universities. A further limitation is that this study is not examining environmental factors and students' mental abilities, but rather investigates the association between the students' characteristics or demographics, perceptions, commitment and their performance, in terms of the design of video lectures. Note: * p < 5% The students were also given this scenario Goodman Gallery is an art gallery in the Polokwane municipality. The gallery makes little money from various sources. For example, the sponsor (Goodman Gallery) makes a private agreement with the artist to subsidise the costs of his/her solo exhibition. In exchange for the exhibition, Goodman Gallery typically takes a 40% commission on the sale of any artwork, paintings, photos, monotypes, sculpture or other work of art in relation to such an exhibition. However, if no art piece is sold. The sponsor (Goodman Gallery) may request to keep a painting or two, depending on the value of the paintings of the exhibiting artist in exchange for its patronage.
FIGURES
Goodman Gallery sold three paintings of the artist (Ayanda Mabulu) in September 2016 for R284 000, in terms of the above agreement. The fair value of this artist's painting is R60 000 each.
As part of the agreement, an artist typically gets one-month exhibition for free, for which s/he would have paid R20 000. Further, the estimated costs of marketing, promoting, and selling the artwork on behalf of the artist by Goodman Gallery are around R15 000 for the duration of the exhibition. Hence, Goodman Gallery works on the profit margin of 60% on cost.
Following which, the students were asked to answer the following:
a) Explain what is meant by the allocation of a transaction price, in accordance with IFRS 15 Revenue from contracts with customers. b) Discuss, with reference to IFRS 15 Revenue from contracts with customers, the number of performance obligations in the private agreement between Goodman and the artist. c) Prepare the journal entries relating to the three paintings of the artist that were sold in 2016.
Narrations are required.
APPENDIX D: QUESTIONS DURING THE FINAL EXAMINATION
The students were given this scenario
The following is the trial balance of Capitalise Ltd, a company with a 31 December year end. The information will be used to prepare the financial statements.
CAPITALISE LTD TRIAL BALANCE AT 31 DECEMBER 2016
Cost of sales Additional information:
• The financial director has already, and correctly, classified the expenses according to function method.
• On 1 July 2014, Capitalise Ltd purchased a building for a cost price of R1 000 000. The building is depreciated over the useful life of 20 years on a straight line basis and with a zero residual value.
On 1 May 2016, the company decided to sell the building and all necessary criteria to reclassify the building as a non-current asset held for sale were met. However, due to a lack demand for properties in this area, the fair value less costs of disposal was found to be R820 000 (fair value R890 000 and costs of disposal R70 000) and the value in use was R750 000.
At 31 December 2016, the fair value had increased to R915 000 and the expected costs to sell remained unchanged.
• On 31 December 2015, an amount of R30 000 was transferred from revaluation surplus to retained earnings.
• The financial statements of Capitalise Ltd will be authorised for issue on 31 March 2017.
• Ignore all tax implications.
Following which, the students were asked to answer the questions below: a) Prepare the journal entries relating to the building for the year ended 31 December 2016. Narrations are NOT required. b) Prepare the statement of comprehensive income of Capitalise Ltd for the year ended 31 December 2016, in accordance with IFRS, using function method. Comparatives are NOT required. c) Prepare the statement of changes in equity of Capitalise Ltd for the year ended 31 December 2016, in accordance with IFRS. Comparatives are NOT required. d) Prepare the non-current assets held for sale disclosure note for the financial statements of Capitalise Ltd for the year ended 31 December 2016, in accordance with IFRS. Comparatives are NOT required.
The students were given this scenario
Loose Mobile Ltd is a mobile phone service provider operating in South Africa. The company sells a variety of contract options for new cellphones. For example, a customer may buy a new smartphone on a 24-month contract of R400 per month, which includes 100 minutes of airtime and 400MB of data.
